




















INTRODUCTION TO 


NUCLEAR SCIENCE ABSTRACTS 


A Publication of the United States Atomic Energy Commission Technical Information Service 


The printing of this publication has been approved by 
The Director of the Bureau of the Budget August 2, 1951 


Nuclear Science Abstracts is issued twice a month 
throughout the calendar year by the Atomic Energy Com- 
mission. It is intended primarily to serve scientists and 
engineers working within the Atomic Energy Project by 
abstracting as completely and as promptly as possible the 
literature of nuclear science and engineering. It covers not 
only the unclassified and declassified research reports of 
the Atomic Energy Commission and its contractors, but 
also material in its field of interest which appears in tech- 
nical and scientific journals and unpublished research re- 
ports of government agencies, universities, and industrial 
research establishments. 


DECLASSIFICA TION 


The issuance of these Abstracts does not constitute au- 
thority for declassification of any reports. 


INDEXES 


Nuclear Science Abstracts is indexed by author, subject, 
and report number. Annual index issues are prepared for 
each volume, and the next cumulated index will appear in 
volume 10(1956) covering volumes 5-10. A cumulated index 
to volumes 1-4 was issued as volume 4, No. 24B, Dec. 30, 
1950 covering authors, subjects, nuclides, and report num- 
bers. The 24th number of volumes 5, 6, and 7 contain in- 
dexes covering the individual volumes and a cumulated 
Numerical Index of Reports covering Abstractsof Declassi- 
fied Documents, Vols. 1 and 2, as well as the previously 
issued NSA volumes. 

Each issue of Vol. 8(1954) contains an author index to 
abstracts in that issue and a regularly cumulated supple- 
ment to the Numerical Index of Reports. Subject and author 
indexes, covering three-, six-, and nine-month periods, are 
issued as supplements to the sixth, twelfth, and eighteenth 
issues. The 24th issue will be the annual index for the 
volume. 


AVAILABILITY 


Nuclear Science Abstracts is available as single copies 
(25 cents each) or by subscription ($6.00 a year domestic; 
$8.00 a year foreign) from the 


Superintendent of Documents 
U. S. Government Printing Office 
Washington 25, D. C. 


Change of address notices should be sent to the above 
address. 


Nuclear Science Abstracts is also available on an ex- 
change basis to universities, learned societies, research 
institutions, industrial firms, and publishers of scientific 
information, The Atomic Energy Commission invites in- 
quiries from such organizations interested in exchanging 
publications. 

Inquiries about exchanges and other official distribution, 
as well as change of address notices for official and ex- 
change recipients, should be sent to the 





Technical Information Service 
U. S. Atomic Energy Commission 
P. O. Box 62 
Oak Ridge, Tennessee 


RESEARCH AND DEVELOPMENT REPORTS 


How to Locate Reports. The Numerical Index of Re- 
ports appearing in each issue indicates the declassified and 
unclassified research reports which have been abstracted 
in the current volume of Nuclear Science Abstracts. 

Information regarding other AEC reports which have 
been abstracted is available in the cumulative Numerical 
Index of Reports in Nuclear Science Abstracts, Vol. 7, No. 
24A, Dec. 31, 1953, or the cumulative supplements to this 
index which appear in each issue of this volume. 

Reports for Sale. Many of these reports are for sale 
by the Office of Technical Services, Department of Com- 
merce, Washington 25, D. C. Prices for all of these items 
are indicated in the Numerical Index of Reports. Price 
lists for all items available for sale may be obtained upon 
request from the Office of Technical Services. Reports 
should be ordered by report number and title. A check or 
money order made payable to the Treasurer of the United 
States should accompany each order. Foreign purchasers 
of reports, other than those in Canada and Mexico, should 
include an additional amount for postage according to the 
scale that four pages approximate an ounce, It is the pur- 
chaser’s responsibility to compute the necessary postage, 
as rates vary for different countries. 


Reports Available Elsewhere. Many of these reports 
are, or will be, published in scientific and technical jour- 
nals, or in volumes of the National Nuclear Energy Series. 
A journal citation is given in the Numerical Index of Re- 
ports for reports already published. 

Reports Not Published, AEC reports for which no sale 
price or literature citation is given are obtainable on loan 
at the depository libraries. The complete series (NSF-tr) 











ii NUCLEAR SCIENCE 


of National Science Foundation translations is also available 
at the depository libraries. 


Non-AEC Reports. Reports prepared by organizations 
not under contract to the AEC should be requested from the 
issuing agency indicated in the descriptive cataloging. NP- 
series reports should be requested by author and title, as 
these numbers are applied by the AEC for internal conven- 
ience only. 

British reports (AERE- series, etc.) should be re- 
quested from one of the special depositories of British re- 
ports (New York Public Library; Duke University, Durham, 
N. C.; University of California General Library, Berkeley; 
and John Crerar Library, Chicago, or from British Infor- 
mation Services, 30 Rockefeller Plaza, New York, New 
York). 


General Information on Location of Reports. If the 
searcher knows the report number, he should look in the 
Numerical Index of Reports of NSA, Vol. 7, No. 24A, Dec. 
31, 1953, or in the supplements in later individual issues. 
If the searcher does not know the report number, searching 
is aided by the annual or cumulated subject and author in- 
dexes. The indexes refer to an abstract from which the 
report number may be noted, and the information regarding 
availability can then be obtained from the Numerical Index 
of Reports. Declassified reports numbered MDDC and 
AECD through 2023 are indexed by subject and author in 
the separate, Declassified Documents Cumulated Index, and 
their abstracts appear in Abstracts of Declassified Docu- 
ments, the forerunner to NSA. These publications as well 
as the first five volumes of NSA are now out of print but 
may be consulted at the AEC depository libraries. 
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NEW NUCLEAR DATA 


A summary of New Nuclear Data on Half- 
Lives, Radiations, Relative Isotopic Abundances, 
Nuclear Moments, Neutron Cross Sections, Re- 
action Energies, and Masses. 


The new nuclear data presented here have 
been prepared by the Nuclear Data Group which 
has been reorganized under the sponsorship of 
the National Research Council with the support 
and cooperation of the National Bureau of Stand- 
ards. 

National Research Council Group: K. Way, 
A. L. Hankins, R. W. King, C. L. McGinnis, M. 
Wood. 


Leaders of groups in the laboratories which 
are assisting with the abstracting: G. Scharff- 
Goldhaber, Brookhaven National Laboratory; J. 
M. Hollander, University of California; C. S. 
Wu, Columbia University; P. Axel, University 
of Illinois; A. C. G. Mitchell, L. M. Langer, 
University of Indiana; J. R. Stehn, Knolls Atomic 
Power Laboratory; H. Pomerance, Oak Ridge 
National Laboratory; E. O. Wiig, R. W. Fink, 
University of Rochester; W. E. Meyerhof, Stan- 
ford University; L. Slack, Naval Research Lab- 
oratory. 


In this issue Nuclear Science Abstracts pre- 
sents its second annual cumulation of new nu- 
clear data. The material collected here is that 
which has appeared in the literature from about 
October 1952 to October 1953. The earlier 
parts have already been published in the quar- 
terly cumulations, 6B(March 31), 12B(June 30), 
and 18B(September 30). A complete list of jour- 
nals covered will be found on the following page. 

The quarterly lists will be continued in 1954 
with the new feature that each list will contain 
all previous 1954 data as well as the current 
quarter’s material. It willthen not be necessary 
to searchthrough previous quarterly collections 
in order to find all the 1954 results for a given 
nucleus. 

The data which are collected in the NSA lists 
are put on 3” x 5” cards as the papers are ab- 
stracted. A limited number of sets of these 
cards could be supplied promptly, possibly 
monthly, to laboratories or individuals on a 
cost basis, if the demand warrants. Those in- 
terested in subscribing for these cards, should 
write to the Nuclear Data Group, National Re- 
search Council, 2101 Constitution Avenue, N. W., 
Washington 25, D. C. 


ABBREVIATIONS 


a absorption measurement 

ap} absorption of #’s in coinci- 
dence with y’s 

ace~ absorption of conversion 


electrons 


a coin measurement by placing ab- 
sorbers between counters 
in coincidence 

a total y-ray conversion co- 
efficient, N./N, 

i My 5--- y-ray conversion coefficient 
for electrons ejected from 
the K,L,... shel! 

Qo, M4, a to g.s., first excited state, 


- of residual nucleus 


b coefficient in angular cor- 
relation function, 
5 ¢PD cos* 0 

B band spectra method 

Beyn measurement by detection of 


photoneutrons from Be 
angular correlation of 3’s 
and y’s in coincidence 
Calc calculated value from ex- 
perimental work reported 
elsewhere 


ce cloud chamber 
ce- conversion electrons 
chem chemical separation of prod- 


uct following reaction 








Cpt 


d,p(9) 


D n,D> p 


G-M 
g.s. 


ic 
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Compton electrons 

(1) deuteron, (2) descendant 
of, (3) days, when used as 
superscript 

angular distribution of pro- 
tons with respect to deu- 
teron beam 

measurement by detection of 
photoneutrons or photo- 
protons from deuterium 

average energy 

resonance energy 

energy of 8 ray, energy of } 
ee 

disintegration energy 

electrostatic analyzer 

electric dipole, electric 
quadrupole ,... 

electron capture 

electron capture from K, L 
shell 

fission, in abbreviations for 
methods of production or 
detection 

Fermi-Kurie £8 energy dis- 
tribution plot 

numbers of y’s as function of 
angle and temperature 

yy,BY, ay, or ny coincidences, 
(0.123 vy) (0.246 y, 0.325y) 
means 0.123 y in coinci- 
dence with 0.246 y» and 
0.325 > 

resonance half-width (the 
whole width at half-maxi- 
mum) 

Geiger-Miuller counter 

ground state 

(1) nuclear induction mag- 
netic resonance method; 
(2) spin in units h/27. +or 
signs after spin values 
denote even or odd parity 
of state in question 

ionization chamber 

isomeric transition 

quantum state of compound 
nucleus in a nuclear reac- 
tion. “I” is used to denote 
the spin of the target nu- 
cleus, final nucleus 

AK/ Oy, 

angular momentum of par- 
ticle absorbed into nucleus 

molecular or atomic beam 
resonance method 
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M1,M2,... 


mb 
Mic 
mir 


Us 
ose 
p 
para 


parentheses 


pe 

pe 

ppl 
primes 


q 
quad res 


Q 


Ss 


S 


scin 


2 cryst scins 





magnetic dipole, magnetic 
quadrupole... 

millibarns 

microwave method 

measurement by total re- 
flection of neutron beam 
from mirror surface 

mass spectrometer 

(1) magnetic moment in units 
of nuclear magnetons, (2) 
micron, 10~* cm 

microseconds 

pile oscillator method 

(1) proton, (2) predecessor of 

paramagnetic resonance 
method 

parentheses are put around 
values which are given for 
identification purposes 

proportional counter 

photoelectrons 

photoplates or emulsions 

primes indicate inelastically 
scattered particles 

electric quadrupole moment 
in units of barns 

quadrupole resonance method 

reaction energy in Mev 

(1) spectrometer method, (2) 
seconds, when used as 
superscript 

atomic spectra measurement 

scintillation counter 

2-crystal scintillation spec- 
trometer 

lens spectrometer 

conversion electrons meas- 
ured in lens spectrometer 

strong 

180° spectrometer 

double focusing spectrometer 

cross section in barns 

cross section at resonance 
energy, Ey 

absorption cross section 

elastic scattering cross 
section 

inelastic scattering cross 
cross section 

scattering cross section 


total cross section 

triton, H® 

(1) isotopic spin; (2) tem- 
perature 

half life in units indicated 

half life of upper, lower state 
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Tags Tee half life for double 8, double 
€ decay 

th thermal 

w,vw weak, very weak 

q, % of disintegrations 

t relative numbers. When used 


in connection with y rays, 
relative numbers of pho- 
tons, not photons plus con- 
version electrons, are meant 


+, - even, odd parity when used 
in connection with level 


properties 


Standard journal abbreviations are used. 


All energies are given in Mev and all cross 
sections in barns unless otherwise stated in the 
tabular material. 


MAGNETIC MOMENT STANDARDS 


In order to have a consistent basis for re- 
cording data on magnetic moments, results have 


u(H') = 2.7934 nuclear magnetons 
This value has been adopted arbitrarily be- 
cause it is the one used as a base in the 
Table of H. L. Poss, The Properties of 
Atomic Nuclei,I. Spins, Magnetic Moments. 
(Revised, BNL-26 (T-10), (unclassified). ) 
The values reported in the New Nuclear 
Data summaries are thus directly compar- 
able with those listed inthe survey of Poss. 


LIST OF JOURNALS 


Acta Phys. Acad. Sci. Hung. 1(1952); 2(1953); 3, 
No. 1(1953). : - 

Acta Phys. Austriaca 6, Nos. 2-4(1952); 7, 1-3 
(1953). 

Acta Phys. Polon. 11(1951-1953); 12, Nos. 1-2 
(1953). 

Anales real soc. espan. fis. y quim. 48, Nos. 
9-12(1952); 49, 1-8(1953). 

Ann. Phys. 7, May-Dec. (1952); 8, Jan. -June 
(1953). 

Ann, Physik 11(1952); 12, (1953). 

Arkiv Fysik 4, Nos. 5-6; 5(1952); 6, 1-4(1953). 

Australian J. Phys. 6, Nos. 1-2(1953). 

Australian J. Sci. Res. 5, Nos. 3-4(1952). 

Bull. Research Council Israel 1, Nos. 1-4 
(1951); 2, 1-3(1953). 

Can J. Chem, 30, Nos. 11-12(1952); 31, 1-9 
(1953). 


Can. J. Phys. 30, Nos. 5-6(1952); 31, 1-6(1953). 


Compt. rend. 235, Nos. 15-25(1952); 236; 237, 
1-13(1953). 
J. Phys. 1, Nos, 1-2(1952). 


Czechoslov 


been based on the following values and are with- 
out diamagnetic corrections. 


v(Na®*)/v(H') = 0.26450 E. Bleuler, M. Gabriel, 


Helv. Phys. Acta 20, 
67(1947), ts” 
F. Bloch, E. C. Levin- 
thal, M. E. Pachard, 
Phys. Rev. 72, 1125 
(1947), 

0.320827 D. A. Anderson, Phys. 


Rev. 76, 434(1949). 





v(D)/v(H') = 0.153506 


v(B!')/ v(H') 
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Doklady Akad. Nauk SSSR 83, Nos. 4-6; 84- 
86(1952); 87-89; 90, Nos. 1-5(1953). 

Experientia 8, Nos. 11-12(1952); 9, 1-9(1953). 

Helv. Phys. Acta 25, Nos. 5-7(1952); 26, 1-5 


(1953). 
Indian J. Phys. 26, Nos, 7-12(1952); 27, 1-3 
(1953). 


Izvest. Acad. Nauk. Ser. 
16, (1952). 
J. Am. Chem. Soc. 74, Nos. 20-24(1952); 75, 


Fiz. SSSR 15, (1951); 


1-18(1953). 

J. Chem. Phys. 20, Nos. 11-12(1952); 21, 1-9 
(1953). 

J. de Chim. Phys. 49, Nos. 11-12(1952); 50, 
1-8(1953). 

J. Franklin Inst. 254, Nos. 5-6(1952); 255; 256, 
1-3(1953). 

J. Phys. Chem. 55(1951); 56(1952); 57, Nos. 
1-6(1953). 

J. Phys. radium 13, Nos. 5-12(1952); 14, 1-9 
(1953). 














4 NUCLEAR SCIENCE ABSTRACTS 


J. Phys. Soc., Japan 7, No. 6(1952); 8, 1-4 
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(1952); 50; 51, 1-2(1953). 
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Nuovo Cim. 9, Nos. 11-12(1952); 10, 1-9(1953). 


Phil. Mag. 43, Nos. 343-347(1952); 44, 348-356 
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Phys. Rev. 88(1952); 89-91(1953). 
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(1952); 66A, 397-405(1953); 66B, 397-405 
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Proc. Roy. Soc., (London) 215A(1952); 216A- 
219A(1953). 
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9, : a 5 
He 7 0.3845 Be’ (n,a) Li? Levels pt? (n,a “Se ” , 
2 4 ail 
7 , 5) 2 4 5.8 BeSe 
G.Vendryes, Anns Phys. 7, 699(1952). 
9406 (0.478) 
+ Relative cross sections 


T 
A 7. ’ 
: _ ? ‘ la A H.H r 2 turf Ta 781(1952) 
Suggest (neutrino angular correlation of U.H.Hauser, Z. Naturf. 7a, 1(1952). ii? 
tensor interaction F aa 
T vel T f rn — a4 
Level Li (d, py E, = 0.41 
UeSeAllen, WeKeventschke, PhyS. Reve 89, A tial a oat me . 
(195 . DY (9) 04/0 i A 
ric) (7 96 ra indicate r nm ” 4 E | 
bo) (led \o) snaicates tensor predominates AedeSalmon, EsKeinall, Proc. Phys. Soc. 66a, 


Be 


BeMeRuStad, SeleRudy, PhySe Reve 89, (1953)-6 
Lis Level He®(d,p)He* £;=0.26 to 3.6 & 


max y on _ 4 ° —~ 
H- continuum observed from 4.62 level 


JeleYarneli, Ret. vberg, w.eR.Stratton Pr R + 
4 aNe ’ y QV. Jae lu wlalAe « 
Relative ylelds at 90 
90, 29211953). 
R.W.Gelinas, S.S.eHanna, Phys. Rev. 89, 48211953), 
Level He~ (dgp)He £E,70.19 to 1.60 pc ‘ 
' re) 143"° (n.r\Be” k , nn?) 
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= Tevele slp + ‘ t =A 42 
Li6 Leve Be” (p,ay E = 2.565 Levels Yt) He , : ppl 
+ « > 
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. 4 pe 4 atl 
res Xi 
R. Mackin, fe, Phys Rev A 
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a 9 a 
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_ c } on? thes 6, o 
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3.58 level was observed by Li° (p,p’) Resonances Li'(yt)He™ EB, < 16 ppl 


C.KeBockelman, W.W.Buechner, 
Ms 7.25 y= 0.13 mb 


A-Sperduto, Phys. Rev. 90, 3740A1195 
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M.Class, Hanna, Phys. Rev. 89,877(1953). + 
Relative ylelds at 90 
9 = ReWeGelinas, S.eSeHanna, Phys. Rev. 89, 48311953). 
Li Pp and 2 a's found in “ meson star 
5 « . tot 
Eg ~8, E,(total) =4.4 indicate decay of 
Li’ via 6.8 level of Be’ Levels B+” (4,a) E, = 0.59,0.78,1.07 
WeF.Fry, PrhySe Rev. 89, 325(1983). g.8 ic 
oF 
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7 1 *From fit of theoretical curve to a energy 
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G.-A.Bartnolomew, B-BeKinsey, PryS. Reve. 89, 384 
1943). 
Capture y's V(n,¥) scin 
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Acta 2%, 446i % 2 
T wu 7 "wn fr , \ ; = rv str 
Level \r(n ny E.= Se L! 
) 1.43 
Level also t n,n’ 


P 
Assignment from agreement with Mn’* decay 
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GeR-Bishop, JeMeDaniels, GeGoldschmidt, H.Halbdan 
NeKurti, FeNeHeRObINSON, Phys. Reve 88, 143 
1952). 
1.17Y) / (1.33y) = 0.98 + 0.04 opt 
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0.88 sc in 386 (1953). 
“1.5 


V.&.Scherrer, W.L.Smith, B.A-Allison, W.R.Faust, 


Phys. Reve 9] 768 (1953) 65 F- - 
y sid . Cu } “0.15 para 
° B. Bleaney, KeO.Bowers, R.S.Trenam, Proce Phys 
— ih Soc. 66a, 410 (1943). 
Ytc u non y) E714 scin 


nit’y 


ey : 
1.55 cu 7 5.07” + 0.0: Cu(pile n) 
8) 


2.14 , 57 Counted for 9 half-lives lectroscope 
R.E.Garrett, FeleHereford, 8.We-Sloope, Phys. Reve ReMeBartnolomew, F.Brown, W.D.Howell, WeRedeSnorey, 
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ye'33 .08 121.8 K/LM=6 Mi St eas 


x 4 i 
+ =p, P } "bo 
she an. 132 
R Bell a Pry 77 42 Cs 0.69 B= j 
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xe Existence of 0.8°Xe activity in doubt ' 1377 .58) ae PL 3 pe 
« ’ ‘ He a = P : “- Pr + 
c | ly reporte je s Ce 0 QeVe 100 0.788 3 1.35 
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HeHe Landon, V.L.Sallor, H.L.Foote, Ure, Phys. 
R@Vs 90, 362411953). 
No Er @ activity observed with 7 >1 

Er(200—Mev p YD (250=Mev p); ion chem 
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4.80 


to 30 ev 
cryst s 


HeHeLandon, V.L.Sallor, H.L.Foete, ur, Phys. 
R@Ve 90, 362A(1953)~ 
176 104 ; * 
Lu r 3 2.0 x 10° 92 /'s/sec/g Lu 


2> ~ / P ‘ 
we “ ef ee y 

NO 0.52) 10% 0.090y not observed 
x ray/disintegration oP: 


JeReArnold, «Sugihara, Se Rev 9 2 9 
* ~ 
a eSuttle, Ufe, id . 
176 hacsiais demiiiniaiia .- anunt 
Lu Neutron resonance (ev cryst s 
7 J0R 
. 0.142 
| 
HeH.Landon, V.L.Sallor, H.L. Foote, Ure, Phys. | 
Reve 90, 362A(1953)5 verbal report. 
uu!?? = (0. 206y) (0.112y) b= - 0.2 
7 I= » 7/2, 3/% E)1, (E)2 
TeWiedliing, arkiv ’ k 6, 5 
Hf Relative abundances HfF_; ms 
A 174 7A <97 


t 0.199 5.23 18.55 


A 178 179 180 
t 27.23 13.73 35.07 
eHeReynolds, PhySe Reve 90, 1047 (1953 
Ne ron res nce E = 
neé ¢ ~ > ‘ 5 9 if 5 @ ~ ‘ - 7 
N € 1 i " or ye? 78 
H hes, W.Y.Kato, ev - 
nf!79 0.22 Hf (pile n); scl 
. UeHeKann, ORNL = 108911951). 


, y ney . . 
y 133 = 17.2% ce 
R.Ballini An Phys 8, 4 ) 
s - 

Leve 04 =1.04x1 ce 
T.CeEngelder, Phys. Revs 9 4 §3) 

“AS 
Leve (0.48) 7 = 1.06x1 y) 


H.deWaard, PI 





ral! 


73, 108 
1a! 82 
_9 
Ta!83 
13 110 
* 
ww! 78? 
4 4 
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mn 1.9 8 w'85 
q +5.9 74 111 
BeM.Brown, O.M.Tamboullan, Phys. Rev. 88, 1156 

(1952). 

Levels Ta (Ds DY) E,= 1.0 to 2.2 y' 86 
y 0.137 + 0.005 sc in 14 112 


0.300 + 0.010 
o for E.= 1.0-2.2 agrees with collective 
model prediction for E2 coulomb excitation 


T.Muus, C.Zupantik, Kgl. Danskab. Selskab, Mat-fys. 187 
Medd. 28, No. (1953). 7 _ tt 
* ~ + 
‘ 
y's Ta (Ds Dy) ° 1.42 
0.138 Sc in 
0.357 
0.507 
«L.mcClelland, C.Goodman, Phys. Rev. 91] 76 (1953) 
y Ta fysy’) BY ¢ 6. 
sc in 
0.130 7 = 164% : 


heN.Brown, R.A.Becker, Phys. 


of 0.065714 1.97 0.17936 
10.01 0.067736 0.97 0. 19830 
0.61 0.084667 4.57 0.22205 
4.6T 0.10009 2.41 0.22927 
0.97 0.11366 2.71 0.26409 
0.27 0.11640 35.27 1.121 
4.31 0.15241 15.77 1.188 
1.47 0. 15637 33.41 1.223 

No Hf x ray Ta(pile n), cryst 


Possible decay schemes enumerated 


D.E.Muller, H. 
Phys. Rev. 88, 


CeoMoyt, Ded 
77§(195§2). 


eKlein, JeW.M.O0uMond, 


0.22 0.29 1.23 Sl pe 
0.25 0.31 1.24 
0.27 1.01 
0.28 1.13 
ReMePearce, K.CeMann, Cane Ue Physe 31, 592 
, 181 \mni83 
7 6° ta?® (nyy) Ta? ©? ney) Tat 
4 0.246 s77 ce~ 
Numerous other weak ce” 
JeWeMihelicnh, Phys. Rev. 91, 427 (1953) 
W(DeDP) .,* 1.8 
y ~“O.115 scin 


Broad peak presumed to be 0.102 y of W®° and 
of w'8® produced by E2 coulomb exci- 


Vv 
ro 


7 
T.Muus, Tupancic, Kgl. Danskab. Selskab, Mat.-fys. 
Medd. 28, NO. (1953). 
T (atomic) 2 
2 3 
f ley) 8 

T(calc) ~ 6x10°! 

“4 


ennne tr » 4 cwrin 
responsible ~ 2.5x10 . 


-2x 1 
S ne 
»*- abundance of isotope 

Suggest wire 


w.Porschen, w.Riezler, Naturf. Ba, 50211953). 


51 


NO 0.134 Y W(pile n) 


scin, s7 ce™ 


Ne Lazar, Phys. Rev. 


91, 49BA 


ReveDe Moffat, 
(1943). 


LeMeLanger, 


y 
T pp >6x 107° ppl 
Assuming decay energy 22 Mev 
JeHeFremiin, m.C.walters, Proc. Phys. Soc. 65A, 
91111952). 
T 23.85" W(slow n) 
GeGeEichholz, Phys. Reve 89, $25(1953)- 
T 24.0" w86 (pile nyy) 
B-* 80% 0.622 Bm 2 
208 1.304 

y K/L K/L 

0.072 0.513 

0. 106 0.552? 

0.114 0.619 4 


0.134 5.§ 
0.206 
0.239 
0.246 
0.480 4.2 


0.626 
0.686 
0.774 
0. 866 


L,/L,,, ~60 for 0.1345 


oM.Cork, MeK.Brice, WeH.Nester, JsM.lLeBlanc, 
DeWeMartin, Phys. 1291(1993); “AE 


Stoddard, ibid. 


Rev. 589, 


-9$ 


y 0.07200 
0.13425 
0.4795 
0.6189 
0.686! 

0.6189y not crossover 


D-EeMuller, H. 
Phys. Rev. 88. 


CoHOyt, DeudeKlein, 
77511952). 


Je W.M.DuMONG, 


0.072 a,~2 a<2.5 E1 pe 
0.1394 a ~2 Mi 


0.480 
0.552 
0.686 Ei 
0.78 
0.48Y)(0.13Y%) (0.55Y)(0.13y) 
No (0.@18Y) (Y) 
NO 0.20 (<3% of 0.1347) 


0.48yY precedes 0.072) 
AeW.Sunyar, Phys. Rev. » FB7A(19853)3; verbal report 
Neutron resonance (ev) cryst s 


2.16 


HeHeLandon, VeleSallor, H.eleFoote, Ure, 


263011983). 


Phys. Rev. 
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‘ 
20 4 . P t 1.132 16 
AeJavan, G-§ ve 4 ° A.V.G se, y v 
1,222A(1 1.608 
N 043y o5t 
re !86 = a -C.McMullen, M.W.Jonns, yS+ Rev ; , 
tas ‘ Proce. ROy. 2c. Canada 44, I4A119 Ps | 
m 3 
E i | 
JeE. ROBINSON, eEewhittle, P.SeJastram, Phys. 
Reve 91, 498a (1953). os!85 0.163 s ce” ir 
x 0.234 
. ‘ = 0.645 K/L~6 
y 0.137 L 1.24 Ez 
Tr I 0.879 
-B.Swan, ReD.HIlI, Phys. Rev. 1, 424(1983). -M.Cork, JeMe- LeBlanc, W.H.Nester, oWeMartin, 
M.KeBrice, Phys. Reve 90, 444(1953). Ir 
i 77 
= « | 
y ie = 1.8% 1.4 
0.654 Os (pile n); sl cem 
Cc McMullen, Mw hns, Phy ay 0.88 
8 wan, ReDeHIiII, Ph Re 88, 8 ‘ 7 
oS 2 14Y \ ‘ ~_ 
a 
- _— ; : os'9! ss 4" = os ( <22-Mev y) Os (pile r 
91, 498A roal re é ° at No £7 oq an 
. y 0.0742 37 ce (0s) 
7 t Ms ws . 
pe '87 I 5/2 Mi hy Ly », Pia ‘ 
75 112 , (pol85 Bees, S 42: <4: 100: 14 35 ig 
} (Re }(Re a 
va n, G.Si e h. 7 e a - C a » R 4 be rn Re a, 8 - 
. 0.074 E3(73%) M4 (27% 
~0.034 ppl . a e 
FrOm a,'S, e de “+ e i eSe ’ 
a . “.8 m, Com rer 6, nd Os K x ray rK x ray wher 
produced by OsS(N,») 
: ~0. 40" 3°° forbidder pe ReDeMibl, JeWeMinelicn, Phys. Rev. 89, (195 
No x ray or 
pectral shape similar to 5 1S“ 0s(<22=Me Is (pile r 
counts less than background 4 0.14 
4” Wewtese SOF 0.0417 : 
, e r nr 
* * 
1a, 4 RO}: re 170, Z 0.129! 11,E 
"de mai point a ssiaqne r hese refere e kK a .. o i uM ‘ a? 
L :L ig M, , : N 


4 UW 
‘ 
2 om 0.06 1~ e (0.129 ~ (0.042y) 
. ho.® ee ee * m 
p18 R tlard - lmer ~ Assuming M1/E2=3 for 0.129 
A. Flammer eld, 2 Natu Ba, , *weHe 8. Swan, R.~OM 9 ny ® » S54 5 
Natur 7 A 8 
r os! 92 » 1914" r 
= Rel pile 1 7h 116 8 _ 
wae ‘ 4.0 Assuming decay energy > Mev 
0 0635 — wa Asowlslin, GECGY CMelBRyY oe PIC 
e C 
0.105 LenaFremiiny MeCemalters, Proce Ph son, 
y Re x ray +0.06 9.105 1 ir oe 
~W.Mire ch, Prys Rev - : os! 93 32° Os pile Nn)» 
a . 1 Ot Os ( < 22=Me ; 
- r e ' irr 7 
1s 0.153 sl wean panlet 
ec 290 4A 
« . ~~ eure we” 


0.485 20 
0.645 ~B.Swan, ReDeMIII, Phys. Reve 88, 63111982) 
1.4 
f ) 1 0.404 ce 
tine nage pant y MeMeuonns, Proce Roy. Soc. 0.106 L/M~2 0.460 

0.139 K/L~ 0.558 


+ 0.1553 rT = 1.7x10° 7#§ 0.281 K/L- 
in | re IN 2 De 0.321 K/L 
+ 0.6331 : 
+ 0.674 nG.detek., bees. Sen. 08, Senthent 
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os! 93 y 0.280 sein pri9! T 3.2° Ir(10-Mev d) chem, 
16 #117 0.460 — SS) not P.( < 22-Mev 
0.560 y 0.062 0.129 0.350 s7 ce 
No 1.58) 0.082 0.17! 0.359 
0.094 0.178 0.408 
0.267 0.455 
No 0.0424 0.537 


B.L.Saraf, J.Varma, C.E.Mandeville, Phys. Rev. 


> 

oO 
Ld 
ou 


ir Neutron resonance (ev) cryst s 
0.654 


HeHeLandon, VeleSallor, HeleFoote, Ufey Phys. 


pr 92 ' (0.057) a,>400 Ir(pile n); pe : y IT 0.135 87 


Ir L x ray but no unconverted y found K:L.:L.:M:N#103: 123 243; 13; 


- 488 


.605 1.4 28 Assuming decay energy « Mev 
-613 56 “a ae ; ” ee 
680 4.4°° 1.1°" ts 911119929. 9 a aa 


. 13633 30.01 
- 20131 1.1 
- 20574 


0 . 46798 HeHalLandon, VelsSailor, HaL.Foote, Uta 
0 t ROV. 70, f A { )* _ 
, 0 test 
38.07 0.29594 1.417 
27 0 «7 
0 


4848 

5884 

- 6045 Neutron resonanc 
-6129 4.85 ev 


coooo °o 


- 30845 
- 31646 


K xray Pt Kx ray Ir(pile n), cryst 


AeWeMerris @ eReWi di », er « HOY. 


RO Ve P 7” ° Au 


o£ 


. 200 467 re sein, dda Mec Thesseds, aceelant 
-205 486 Phuse Reve & ‘ 


0 
0 
0.295 -589 
0 
0 


-~—+ —+ + 
ooo o 


.307 66 
315 - au!9 30° 1 38"He che 
; Lo 0.056 sl 
0.259 


33 scin 


0.057 1 38" 
1.48 o33y) I = 2,2, 0.262 








54 NUCLEAR SCIENCE ABSTRACTS 


fror s 22 of Yr A Y a 
4 6 - 
y = 9m C.De ' eA.Th ’ 
No crossover y (< 1% scin 9, 715 
yy(@) independent of C ical 
structure Im 
au20 yg™ H < 28=Me 


118 I 0.130 x M co ly=5 
1 " 7] 
4§ 1 04:21: % 26 ES 8 eme » R ! r 
0.279 K:1 0.27 45 (195 


019ly » 0.077, previously assigned to de=- au20! T 26" He < 2R=-Mev 


7. a t ~ io J ‘ ‘ = 
C O ni rou, . Au, W signed 1.5 
+ rad Ly ion Ww 4 ~ - 
ecay. New as: ent o : 0.55 
~ “ ~ + enam 
bove ES 213 » now resol C . + Ye = 
4 ~ fan A ° 
4 VUll lew t res id U A , . . 
* F = emen R 
of . 
w.Minrel h, Aede=-Sha 
5 HeCeMar 


H.C.Martin, 8.C.Diven, R.F.Taschek, Phys. Rev. 92, 203 
1096A (1953). Au 


Kg HZ (De DP) 


au!98 T 


1.370 \I=3, ye 23.1* 9) 311° 

: 33. 3° 127 437 

—, " wien 42.8 175" 1230 
71 204 


M * nraminent 

0.411770 + 0.000036 cryst : : 

eRePalmer, Lem. r 
eMuller, # HOy 0 Kle 9 we won 

Phy Rey 88, Rt} 

0.41173 + STTN2 ce” Neutron resonance e =<Z3e 
Sompared with 51084 Th L line in Tl 
Ae gran 0 = Ark Fys ‘ 7 23.3 


Hg 0.039  <Au(p)chem s 


her 80 1 
Cner " 
a 38 
scin 
SCA! 
Ra 
an] 
Ne mr 
9.4 
tr 
a! 
Kg 
‘ 
‘ 
Fa, 
Hi 
kev 
a 
1 





197 


Hg 


Hg 


Hg 


ig 


198 


199 


ig. 


203 


T 27" 


K-Gopalakrisnhnan, A.de=Shalit, 
PhyS. 908A(1943). 


Rev. 89, 


y 0.037 ) 


0.123 


A-de-Shalit, 
8a(1983) 


Au 


< 


K.Gopalakrishnan, 


Phys. Reve. 89, 9 


, ; 1.Berqstrom, R.D.HIII, Phys. Rev. 
y 0.036 Au(25-Mev d) chem iat dia Pe oe 
, IT 0.122 sl ce” . 
. yh 
O.Huber, ReJoly, PeScherrer, N.F.Verster, Helv. 
Prys. ph 25, b5111982). , . y 0.411 
0.675 
7 9.5" Au (25=-Mev d chem l.Bergstrom, R.D.HIII, Phys. Rev 
y 0.06! sl ce” 
Ee 0.099 
ot er, R ty, PeScherrer, N.F.Verster, 1) 203 L 1 Tl 5 = 990258 
Helv. Phys. Acta 25, 621 (1952). 
r 122 x . i 
Resonance frequencies depend 
Au*’" (Den) S77 ce™ Olution; shifts same for Tl 
. My he HeSeGutowsSky, a he ary . rn . 
0.134 304311310 E2 
0.165 10 :<1316 M4 
res: T1204; 4.027 + 0. 
0.0774" 100: 45: 34 Mitk Z é 
0.191" K/L=6 : . 
. . y 
Previously assigned to 7.4* AU, QV. 
Har ttle, ys Rev 
| ee ' ° 9 P . La! ° 5 s 
2.71%+0. 
evel ig (Ysy') E = 0.4 ounte or nonths 
y -11°8 
24 01k ke » Rete Thom >» WN 
Y r > 4 + a > - ” ‘ . a 
*witl + -* ttn we ight fact y - ‘ 
abs. Of 0.411¥) © KSI (temp 
K.G.Malmfors, Arkiv Fysik 6, 4 1943). r 98 SF 0.760 ° 
‘ 1.5% 
E,;.(€) “0.4 (calc 
é ig tysy’ E = << a sn 2 
’ y “ee ~~ NO e37Y 1 ¥ 
4 T x 
— . a ak ; er Wateostans AcSalth, Phy 
I ys - a ] 2 . 
wit a a weight factor = § ir 
al Cc - rea » | ate 
; o411y) = kSIf (velocity * 
71206 ¥.197+0.0 
. A.Cttorryete Proc. Phys. Ce 664A, - Anintad far & half<live 
* rgent, @, As 
y 0.159 1 = i.¢ E 
Zz mn 
11207 ¥.79™+0, 
“ R 4 y Rev ‘ . 1 126 . aes ee 
. 9 2 >» A Y> 
Yapture Hg (Nn, 377 ce 
0.28 
5 ; 11208 y 0.27735 TI 
oleh n . Muenrina © AvySe ReVe > ry 
‘ 87, A(195 ’ ist 0.5108 
.40T 0.5830 
. piu 224098 ~107) unas igned 
° Xi t Rel tiv to 22 of Pt 
E elder, hys 6 
DeEoMUlLIer, Re HOyt, Kile 
Ny R@V. =) 774 4 
Mi + E 
: r= = Py 6 . 2.62 
I I pair 
" 5 Heda S, KeSlegbann, Ark F 
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Au(p) chem TI 


JeWeMinelich, 


Cel.mMcClelland, C.Goodman, Phys. 
(19453). 
chem; s7N2 ce” 
h 
198 5. ~ 
JeWelinelicn, 61 117 ¥Y 0.260 M4 


1.8. 0.282 Mi 
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r? an 4 ” r4 4 5 ‘ 
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Re r e 
rs 
~e = 


0.139 T1(60-Mev d 


0.320 


0.153 Tl (60—Mev 


0.269 K/L=2. 
0.424 


- © oO 
oem w 


wr - 
. . ¢ 
oOo 8 


--— oO 
NOOO 
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pb207 


. 26 (4, p 


no =- -— © 
anwe°coa 


Ore WN © 
aon -eO7 OO @® 


pbp208 Levels F ' (dep BE. =14 a pe 


po209 4 - 0.63 4 10°Ac chem 


Nn NH 
wo Oo 


+ 0.0465 R= 1: p 


0.04652 cryst 


te Ar ? Fabel 
NO Other y's from 
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3 i209 


83 126 


(L x ray) /(0.047y) =6.3 pe 
Peaks seen ascribed to nuclear y's of 
16.1, 24, 30.7, 37.0, 41.5, 62.5 kev 


ReRe Edwards, Phys. Rev. 90, 280(1943) 


P. Marin, eBishop, HeMalbdan, Proc. Phys oc 
Aka. 408 1943). 
h 
T 10.67 
gi2to 
HeButtar, Naturwiss. 39 §75(1942). a2 127 
4 
u¥.9- 
y 0.23860 cryst 
eEsMuller, H.eCeHoyt, DedeKlein, JeWem. Dumond, 
Phy Rev. 9 75 §2). 


. = 1ZA¢c ca + 4 
7 + ** + Wwe + 
an ee 
H determined (2-20 ke with e accelerated 
~ > A r 4 
through known potential 
t. Meyer F.H.Schmidt, Pryse Re 8 908A 
9 


0.053226 Rn‘“* source, cryst 
20. 0.24192 
55 0.29522 

0.35199 


pelasteel ety, Setetarsy Sede Orerms licen gi2l 


- 292 l pe~ 
0.350 
gi2!2 


w 
a 
) 


57 


T 2x10:” 


a 2.9 
7 a tracks, E. =2.9, in Bl impregnated 
plate kept 100 days in N., 18°C 


© 
a 
~ 


; 


w.ePorschen, 2. 


weRiezier, Naturforsch. Ta, 634 


(1992). 


Very few low energy 2's in Bi loaded plate 


T of 2x10 °'’, E, of 3 Mev not confirmed 


a 


E-P.Hincks, CoMeMillar, Proc. 
46, 143A(1952). 


Roy. Soce Canada 


4.989% + 0.013 
or 33 days P el 
E.E ockett, RH. Thomas, 


Nucleonics ll, No. 3, 


A ~ ‘7 eha fre . c A 4 
6 spectrum shape from E.= 0.005 to 0. 


B 
Numer 6's does not approach ( 


-Pniewski, Acta Phys. Polon,. 1, 218119432) ¢Nature 
171, 694% (1953). 
Wa > - = \ “ 
00. 02% of P's scl 
D-GeEeMartin, GeParry, Phil Mag. 4, uu « 
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-9s 
. « . x 
. ‘ ‘ 
. . y s > 
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6.051 
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R.~LsGraham, 


, 9.157 0.729 


2 
T Relative to 0.238y of Pb*~“ 


D.~EsmMuller, 
Physe Rev. 88, 
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77§(1952). 


(6.04a) (0.04y) (6) 


eHorton, R.Sherr, 
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FeWagner, JUfe,y MeSeFreedman 


Phys. Rev. 88 
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G-Bastin-Scoffier, 
rend. 236, 1016(1943). 
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z 5.482 

GeBastin-Scoffier, af 

rend. 6, 10161195 

1 24 6.339 
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1). 


NEUTRON CROSS SECTIONS 


Absorption cross sections for neutron energies marked 
"th* (thermal) have been determined, from measurements 
inathermal neutron flux,in terms of the cross section 
value of a "standard" for neutrons of velocity2200 m/sec, 
or energy “0.025 eV. The standard used is stated 
after the reference and is generally one known to 
a thermal absorption cross section with a 1/v energy 
dependence. If the nucleus whose cross section is being 
measured also has a cross section with 1/v dependence, 
the cross section found for it by comparison with the 


sto " 7 - my) S a a sec > = r 
standard will, of course, be a cross section for 


m/sec. If not, and the dependence often is not known, 





+ > wali raethi ay, hey th an apfenn fe vw jor cr 
the value found by the comparison i: Y V /2200. 
Doarrt + Pur Uv ry o 
Reaction Type Value Energy Ref, 
ciieedonnian 
pea 
‘tai 


0.33210.007 th 53h8 
0.32910.004 th 3h7 
0.321 + 0.005 th 2d7 

~0.034 ev 5222 
4.23 1.001 53f4 
3.675+0.020 1e311 S53f6 
7 2.525 2.53% 53f% 
7 graph 3-13 S53ni 
y 1.690 4.75 53h3 
0.686 14.1 52c1 
0.057 126 53tz 


J 0.074 - 0.04/13 97-220 S52mi 
y 0.037 39 53h1 


0.034 “ 


H2(n,n) ve table 0.135-0.914 53t4 
0, / di grapns 0 135-0.914 3t4 
e! 
ary 4 ow c 240 
IO, /ads graphs eLmZe!l 53a 


42(n) graph 22-3. 53az 
He(n,n) 17. /aN graph 207 ev 


He(n) r, 0.8 607 ev 53h1 


Li8(n, t)He* 25 mb 14 53f1 
Li®(n,d)He? ~140 = mb* 14.2 Seri 
Li®(n,d)He” g.s. 80 mb 14 53f1 
Li§(n, d)He” excited 8! mb 1 S3f1 
Li®(n, p)He® 6 mb 14 53f1 
Li§ (n, p) 7 (0.83°He) 6.7 mb 14 


Li§ (n) a 1.39 14.1 52c1 


t 
—— 


a ~% An} 
Erroneously reported as™14 mb, NSA 6, #20(194§2). 


Rea 


Li” 
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Reaction o Type Value Energy Ref. 
——_—_ ed ———— 
Li?(n, t)He® 53 mb 14s 831 
Li7(n,4) (0. 83*He) 9.8 mb 14 52b1 
Li? (n) o, 1.45 14.1 521 
pe(n) o, 6.04 lev~5Skev 52h5 
y, graph 3-13 53n1 
CO, 0.232 400 53n2 
pe? (n,a) 7 (0.83*He) 10 mb 14 S52b1 
ge? (n) o, 1.53 14,1 52c1 
B(n) 2 708 + 12 th 5347 
r, 753+3 th §63¢10 
Extrapolated Je. E.=0.02% © 0.00068 ev 
B(n,< 11.5n) c.. 0.69 14 52p2 
82% B** 
(n, <2.6n) 0.24 
p!9 (n) o, 1.47 14.1 S21 
p!! (n) o, 1.40 14.1 S2c1 
C(n,< 11.50) ae 0.76 14 52p2 
(n, <2.6n) 0.28 
C(n,n') y¥(all y's) 0.19 14 5388 
C(n,n') B=-Mev y's) 0.2 4 5305 
(“6-Mev y's) 0.09 14 5305 
C(n) graph 0.05-1 S53ké6 
y, 2.21 1.32 5381 
graph 2.2-2.8 5344 
a graph 3-13 S3ni 
oC, 1.32 14.1 652ci1 
: graph 40-139 53t2 
om 0.502 - 0.297 97-220 S2mi 
, 0.287 390 53h1 
y 0.298 400 53nz 
Sp i 9 S3ke 
12 m eee ‘ 
C*“(n,2n) C graph 24-27 S2b1 
c!3(n,¥) 5700%C 0.01 th 3011 
W(n,< 11.5) Tin 0.79 14 S2pe2 
(n, <2.6n) 0.46 
(n) y. graph 1.7-4 52j2 
graph 1.9-3.8 S3m9 
4 1.59 14.1 52c1 
iy - o m {fission nis .... 
n'4on t) lite cumegh 6c4 8° 
n!4(n, 20) ™(10"N 5.7 mm 14.5 53p1 
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Neutron Cross Sections -— continued 
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Al(n,n') 7(“2-Mev Y's 
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Al(n) y. 
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al27(n,a) O"Na 





Value Energy 
0.7 14.1 
0.5 14.1 
0.14 14 
0.52 14 

graph 3-13 

1.6 14.1 
1.58 14.1 
1.68 14 
0.379 400 
49 mb 14.5 

1.70 14,1 

61 mb 14.5 
130 3=omb 14.5 

2.98 leV—ikev 

graph lev-10kev 
graph 1.9-3.8 
graph 2.3-2.8 

1.71 14.1 
graph 012-1 
34 mb 14.5 
0.53 th 

0.26 mb ~1 

3.51 «5-1000 e 
1.75 14.1 

190 mb 14.5 

45 mb 14. § 

0.6 mb 

graph 3.7 

1.06 14 
0.62 

— 14 
0.3 14 

1.7 14 
1.64 t 
1.38 5ev - Skev 

graph 29-3, 
2.55 y 
graph 3-13 

1.73 14.1 

1.86 14 
graph 30-139 

0.588 40¢ 
79 mb 14.5 
135 mb 14.1 

52 mb 14.5 


Ref. 


53c3 
53c3 
5305 
5388 
53n1 

53¢3 
52c1 

53ai 


§3n2 


52c1 
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53p1 


52ns 
52ns 
53m7 
53d4 
52ci 
52s1 
53p1 
53b2 
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53w6 
52m 
53n9 
53w7 
53n1 
52c1 


§3t2 


[| zno 
Dons 
53pi 


S2fi 


S53p1 
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Neutron Cross Sections - continued Neutron Cross Sections = continued 
Reaction > Type Value Energy Ref. Reaction y Type Value Energy Ref, Re 
- Shama - _ _— — - -- —_— — — ——“— —— ome — 





al@7(n,p) oo 9.5"Me) 79 = mb 14.1 S2f1 Key (nea) r(zamo 0.03! 14-5 - Co 
al27(n,-y) o(2.37Al) 0.37 m “1 53h11 K*" (1,2) 7(1.8 A) 0.081 14.! 53 
Kt! in, y) r(12.4"K 2.9 mi 1 53h1 | 
Co" 
Si(n) f graph 1,993.8  53m9 “ 
‘ ; Ca (n) OC, 2.19 14, 
% 14.1 ey ca*®(n, +) ————. 0.25 ” ” 
$i 28(n, p) ¥(2.4° Al) 220 ~—s mt 14.5 53p1 io ») saline : t S20R 
Siig" p) 7(6.6 Al) 100 mt 14.£ 53p1 Ca (n, y) r(8.5"Ca 1.9 m , 53h11 
a) y 5S Mg) 
) 


4 
+ 
. 
@ 
ma 
+ 
oO 
’ 

~~ 


- 
= 


3 
< 
= 
a 
3 
> 
. 
bal 
. 
aan © 


Ph, 
sie? $c(n) , 23 th 53/1 


P(n) a graph 061-0.7 5384 Sc(n,n) _¢ 18 Samy 


45). ciate . es 

. 2.22 14 53al som (94) late 22 h 212 

pPalin,a) = -o(2.4"A1 0.15 “— pate ‘ 

(n,p) ™(2.6 Si 0.064 14. 53p1 ni 
$1) 0.091 14.1 Se2f1 Ti(n) i graph 2.2% 5304 

2.28 5% 

n,p) r(1.8°Sc 0.093 14. Zp1 nl 


s(n) t ge _— = Ti (n,y) olor! 1.9 mt 53h11 Ni 
? 2.06 14 53al 
1.92 14.1  S2c1 


0.681 400 S53ni v graph 202 - 5ev 534 


(n) : 
3$32(n, p) >(14.3¢p) 0.37 14. 34 vei (na) -(1.8%S¢ 0.029 14. S3pi N 
$33(n,p) o (25°P) 0.0023 th S2W1 ge 7 (8°T! 0.027 14. 53p1 " 
( ‘ 


s34(n,2) (261) 0.14 14, 3p1 . 
334(n,p) or 12.45P 0.085 14. 53p1 


52 ie a : ce C 
cl(n) " _ eee’ ie cr24(n, p) “7 0.078 14.! p! 
, ain 0 
graph e15= 
ih ls Mn (n,‘¥) r(2.6°Mn 12. b 
graph £el-2.8 304 


2 
Mn (n) 2 
mn°5(nia) oo (3.7% 0 
un?5(n,y) ole.e 12 
135 (n, a) r (a) graph at 3a4 y(2.6"Mn 3.8 
6135(n, a) 7 (14.3°P) 0.519 14.5 53p! 
¢135(n,2n) (33"C1) 0.0035 14.5 53p1 


c18?(n,a) oo (12.45P) 0.052 14.8 Sap! Foqa.a) { paiee 0.%8 


2.00 14.1 52c 
0.743 400 53nz 


c137(n,p) (5.03) 0.033 14.! 53p1 7, tree 11.39 S386 


c137(n,y) > (SBC) 0.74 m 1 52h1i1 rel 2.0 i. 5oMs 


nya) T(a,)* table 261-4.4 3té Fe(n,<11.5n) Tin 1.45 . = 
(n, <2.6n) 1.21 ( 
1, )* table 01-4.4 53ts (n, <1.4n) 0.78 
ee teen 533; —" 1.1-Mev level $3? Fe(n,n') (all y's 4.6 4 Zs 
0 1 4.5Mev y's) ~0.5 4 ot 
A(n) y, graph 04-1, 1 5324 r(“2.5Mev Y's) ~+2.4 ‘ 6 


atc, +) r(1.8"A) 0.93 mt 1 53h11 Fe (n) 


, 
* 
J 
a 
~~ & & 


K (n) Ts 2.24 14.1 52c1 r 3.51 3.7 53w7 
x39 (n) o. 1.9 : ; c graph 3-12 Sani 
«39/ 


n,2n) 0 (7.5K) 0.010 14.5 53p1 56 a par 
Fe-°(n,p) o(2.8"Mn) 0.124 14.1 S2f1 
x40 (,) o ~ 65 th 52p1 x 


a 


x4! (n) o 12 th & 


a 


° 
+ 
7(2.6 Mn) 0.097 14.5 53p1 
D1 Fe°®(n,n') 7(0.85Y) ~0.4 1.23 53ri 
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Reaction o Type Value 
co(n) Cc, graph 
o, graph 
o, 2.72 
co°%(n,2) o (2.€"Mn) 0.039 
co™(n,¥) 7 (10.7"Co) 19 
o(10.7"C°) <<, 008 
y(10.7"Co) 4.6 mb 
10.7"¢0(n,y) r¥(1.7"Co) ~@0 
5.24 C0°9(n, y) 7(1.7"co) ~6 
Ni(n,n) 7,con 12.9 
r free 17.43 
yo 2.8 
do, / graph 
Ni(n,n') (all y's 6 
ni(n) Fe graph 
o, 2.67 
: graph 
ni°8 (n) o, 4.2 
ni°8(n,2n) o(36"N1) 0.041 
999 (n) r, 2.5 
ni®! (n) y. 2 
ni®'(n,p) — o(1.7Co) 0.18 
ni®2 (n) a 15 
niP*(n,y) a NI 5.1 = mb 
Cu(n,n) a 2.9 
7, /a! graph 
cu(n< 11.52) oo, 1.5! 
(n, <2.6n) 1.32 
(n, <1.4n) 0.87 
Cu(n,n) T(all y's 6.3 
Cu (n) graph 
7 graph 
7, 2.5 
' 2.96 
3.09 
table 
r. 1.19 
cu®38(n, 2n) 7(10"Cu) 0.510 
7(10"Cu 0.48 
7(10"Cu graph 
7(10"Cu graph 
cu®3(n,¥) 12.9° 0.12 
12.9"Cu 11.4 mt 
Cu®5(n,2n) — (12.9"Cu) 0.970 
cu®5(n, 2n) r (12.9"Cu) 1.10 
cu®5(n, p) (2.56"N1) 0.019 
cu®5(n,) 7(5.1"Cu 6.0 mb 
Zn(n) r 3.3 
17, ,/a graph 


— 


Energy 


lev - 5kev 
0.1-3 
14.1 

14.5 
th 

“0. 025 

~1 

pile 

pile 


1. 

1.0 

14 
Sev - Skev 


14,5 
14.1 
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Ref. Reaction o Type Value 
52m Zn (n) oO, 3.06 
53w2 Oo, graph 
6201 zn®4(n,2n) o(38"Zn) 0.22 
S3p1 2n®4(n,p) o(12.9"Cu) 0.39 
cnn znee (ns) o (5"Cu) 0.10 
guns zn°?(n,yv) o(14"Zn) 15.2 mb 
emis o (52"2n) 8.0 mb 
53f15 
53f15 ga(n) o, ovegh 
Oo, 3.19 
53¢5 ga®9 (n) o, ty 
53¢5 ga®9(n,a) oo (5"cu) 0.10 
53wS 6a°9(n, 2n) 7 (68"Ga) 0.55 
53w3 ga°9%(n,p) oo (14"2n) 0.024 
53s8 Ga®9(n,y) o(20"Ga 20.9 mt 
S2m4 ga?! (n) o, 4.9 
52c1 Ga?! (n, 2n) 7 (20"Ga 0.70 
52m2 Ge(n) o, graph 
S2p1 Ge?9(n,2n) o(40"Ge) 0.67 
53pi Gene) 7 (20"Ga) 0.13 
S2p1 Ge’“(n,p) o(14"Ga) 0.065 
S2p1 ge? (n.0) 7 (5.0"Ga) 0.14 
aa ge7¥ (m4) 7(2.2™2n) 0.015 
% Ge'*(n,y) o(82"Ge 0.038 
52p1 7 (a2"Ge 12 mt 
63hi Ge?8(n,2n) o(82"Ge) 1.80 
53w3 as??(n,a) 14"Ga) 0.012 
53w3 as?>(n, 2n) ™(17° As) 0.54 
52p2 as?*(n,p) o(a2"Ge) 0.012 
as’°(n,¥) 27" as) 22.5 mt 
5388 
S2m2 $e(n) o, graph 
53n1 graph 
62g1 co, 3.56 
$2¢c1 se? (n) A 50 
— Oe 7 
a se? (n) ? 40 
— se’? (n,p) 40" as) 0.045 
as se? 8 (n) y. 0.4 
pon se®° (n) 2 0.59 
Bde 309 (n a) 7 (59*Ge) 0.038 
his se®2 (n) o, 2 
6Shi1 se®2(n,2n) (59"Se) 1.5 
S2f1 
53p1 
Br(n) graph 
S2f1 . 3.52 
sr Br79(n,2n) o(6.4"Br) 1.10 
Br? 9(n,y) 4.4 Br 13.5 mt 
7(18.5"Br 29 mt 
ome pr®! (n,a) 7(90"As) 0.10 
5 3w pr8! (nm, 2n) 7(4.4"Br 0.83 


Energy 


14.1 
1-3.2 
14.5 
14.5 
14.5 

~1 


| 


th 
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Ref. 


52c1 
52m2 
53p1 
§3p1 
53pi 
53hn11 
63h1i1 


52m 
52c1 
53w2 
52pi 
53p1 
53pi 
53pi 
53n1i1 
62pi 
53p1 
5232 
53p1 
53p1 
53pi 
§3p1 
53p1 
53KA 
53h11 


53pi 


53p1 
53p1 
53pi 


53hn11 


5232 
53w2 
52c1 
52pi 
52pi 
52p1 
53pi 
52p1 

52pi 

53p1 

52pi 


53p1 
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Reaction 


Br®!(n,-y) 


xr78 (n) 
Kr®4(n,-y) 


Kr88(n,-y) 


Rb®>(n, y) 
rb®7(n, a) 
rb®7(n,-y) 


Sr (n) 


gr®4(n,-y) 
$r98(n, a) 
gr®8(n,p) 
$798 (n, y) 


Y (n) 
y°9(n,a) 


y89(n,y) 


Zr (n) 


2r99(n, a) 
2r99(n,2n) 
zr99(n,p) 
zr4(n,p) 


Nb (n) 
Nb?3(n,-y) 
nb?4(n,-y) 


mo(n) 


Mo? (n) 
Mo®2(n, 2n) 


Mo?” (n,p) 
Mo?8( ny) 


wo !99(,, 2n) 7(68"Mo) 
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o Type Value Energy Ref. 
o(36"Br 17 mt “1 Shi 
o (34"Kr) 1.6 th 52b6 
7 (44" Kr) 1.9 mb 1 3h1 
x (10% Kr <8 mb 1 3hi1 
7 (76"kr 2.4 mi 53n11 
x (19°RD) 23.1 = mt 53h11 
o(33"Br 0.039 14.5 53p1 
¥(17.8 Rt 1.8 mt 1 3n1i 
7, graph 0.05-3.2 S2me 
o, 3.68 14.1 62c1 
o(68°Sr 0.32 h 52h2 
7 (65°Sr) 1.2 th 5312 
7 (4.4 KP) 0.064 14.5 53p1 

(17.8"Rt 0.018 14.5 3p1 
¥(53°Sr 2.1 = mt 1 3ni1 

,, graph 0.05 —- 3.2 52m2 

Oo, 3.88 14,1 S2c1 

7 (19°RD) 0.070 14.6 Spl 

61"Y 7.0 mt 1 Shit 

co, graph 1-3.2 52m 

, graph 3-13 §3ni 

C, 3.6 14 52g1 

o 4.00 14.1 S2c1 
o(2.8"Sr) 0.2 14.5 53, 
o(4.5"2r) 0.08 14.5 3p1 
>(61"y) 0.25 14.5  53p! 
7(16"Y 0.01 14. 3p 

Co, graph 0.12-3.2 S52me 

o, 4.02 14.1 52c1 

T(6.6"ND) 4I mt 1 53h11 
T (35°ND) ~15 pile Bde 
oO, graph lev-10kev 52n5 

co, graph 0.02-3.2 S2m2 

Co, 4.04 14.1 52c1 

co, £0.3 th 52p1 
o(15.5"Mo) graph 13.2-27 S52b2 
o(15.5" + 75°Mo) 0.19 14.5 53pi 
o (15.5"Mo) graph 13-27 5306 
o (78"Nb) 0.1 14.5 53pi 

7 (68" Mo) 10.4 mb ~1 53hi1 
3.8 14.6 53pi 
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Neutron Cross Sections - continued 


Mo! 90/,, -) 


pu9®(n, 2n) 
pulOl(n p) 
Ru 92/5) 


Ru !O4 (ny) . 


Rh(n) 


rh !03( 4, y) 


pg!02/,, +) 
pd!O4(n, p) 
pd!95(n, p) 
pq !08(,, -y) 
pa! 15 a) 
pa! 10/5, 2n) 


Ag(n,n) 


Ag(n) 


ag!©?(n, 2n) 


ag!7 (n, y) 
ag! 9(n, 2n) 


Ag!99(n,-y) 


Cd(n,n) 


Cd(n,n') 


Cd(n, <I1.5n) 
(n, <2.6n) 
(n, <1.4n) 

Cd(n,n') 

Cd(n) 


ca! 10, ) 


In(n,n) 





rT Type Value 
r(15.5"Mo 12.3 mm 


0.48 
0.002 


(42° Ru) 30 
4.4”Ru) 31 
4.1 
s 
y. free 5.5 
r (4.3™Rh) 15.4 
y 44*Rh) 94 
7 (17° Pa) 4.8 
7(4.3"+44°Rh) 0.13 
ze"R 0.7 
13" pd 108 
7(4"Ru) 0.014 
13" Pd 1.9 
= 4.2 
lo, , /a graph 
- graph 
oO, graph 
y. 4.34 
o (24.5"Ag) 0.56 
r(24.5"ag 0.5 
2.3 Ag 85 


y (2.3 Ag) 1.0 
7 (2.3 ag) 0.3 
7 (24.6° Ag 174 

i 5.2 

k .,/a graph 

(a9"cd 0.21 

graph 


y 1.89 
1.66 


1.04 

y(all y' 12.8 
r/o, graph 

x 7800 

E graph 
y. graph 
oO. 4.44 
table 
, 1.84 
+ (49"Cd <0.00/ 


7 6.1 
graph 


E 


ve 


‘ 
ae 


nergy 
——_ 


15 ev 


26 ev 


es 
pile 


)-025 - 0.4 eV 


Je 


4 
Je 4 


A 
* 


175 ev 


- 3.5 


a 
@ 
ind 
- 


| 


a 
o 
= 
ja 


53p1 
53h11 


53h11 


5304 
5387 


CRh44 
Veliid 


iia 


53w3 
53w3 


React 
— 


in (n) 


$n(n 
$n (n 
gn! 2 


12 
12 


$n 
Sn 


Sb (1 
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Reaction o Type Value Energy 
rl ————EEE Sa ——— 
in (n) o, graph 1-3.2 
oO. 4.53 14.1 
in! !5(n,y) 9 (54 In) 166 mb “1 
7 (13° In) 57 mb ~1 
in! !5(n,n") o(4.5" In) graph 0.44-5.5 
$n(n,n) oO 6.0 1.0 
do /a) graph 1.0 
$n (n) o, graph 1=3.2 
o, 4.68 14.1 
gn!20(n,) o(27.5"Sn) 14 mb ~1 
gn'22(n,v) o(40"Sn) 12 mb “1 
sn'24(n,yv) 0 (10°Sn) 4 mt = 
7 9.5"Sn) 15 mb ~1 
$b (n) C, graph 1-3.2 
r 4.71 14.1 
gb!2! (n) o. 5.7 th 
gb!2! (n, 2n) 7(16.6"Sb) 0.75 14.5 
sb! 2! (n,y) 7(2.8°St 90 mt “4 
gb!23(n,2n) o(2.8°Sd) 1.2 14.6 
Te(n) y. graph 0.1-3 
r, 4.9 14.1 
te!28(n,2n) o(9.3"Te 0.78 14.5 
re!80(n,2n) o(72"+32°Te) 0.60 14.5 
i(n) t. graph Sev - 5kev 
. graph i-3.2 
o, 4.7 14.1 
1'27(n, a) 7(21"Sb) 0.018 14.5 
1'27(n, an) o(13,0°7 1.1 14.6 
graph 12-18 
1'27(n, p) 7(9.3' Te) 0.23 14.5 
'27%(n,y) — ofes"1) graph 0.25 -1.6 
251 105 mt 1 
Nal(n) - 7.4 th 
xe !36(, 4) x (3.9 Xe) 1.0 m ~1 
Ba (n) : graph 0.05-3.2 
a 5.2 14.1 
pa!38/,, p) + a2"cg 0.006 14.5 
pa!38/,, y) or (RE ™pa) 0.074 ~ 0.025 
7 (AS "Ra 2.3 mt “4 


Ref. 


52mz 
52c1 
53h11 
53n11 
53m10 


53wS 
53w3 
52m2 
52¢1 
53hn11 
53hi1 
53n11 


53w2 
52ci 


53pi 


San? 
ool 
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Neutron Cross Sections - continued 
Reaction o Type Value Energy Ref. 
La(n) o,coh 8.7 53k10 
co, 9.3 53k10 
o. 14.3 0.07 ev 53ki0 
co, graph 0.02-3.2 S2me 
o, 5.2 14.1 §2c1 
139 
La’""(n,p) o(85"Ba) 0.006 14.6 53pi 
ta!39(n.y) o(40"La) 5.0 mb “1 53hi1 
Ce(n) a,con 2.2 53ki¢ 
Low value due to impurities? Value 
calc. from Ce?*°and Cce**? 1s 2.7 
o, graph 0.02-3.2 S2me 
o 5.1 14.1 52c1 
140 - 
Ce’™™(n) 7,coh 2.8 53k1 
ce!40(n,a) o(2.6"Ba) 0.012 14.5 53pl 
ce!40(n,y) x (28°%Ce) 5.4 mb ~4 53h11 
ce! 42(n) 7 .coh 2.6 53kiC 
ce! 42 (ny) r (33"Ce) 4.2 mt ~1 ohii 
Pr (n) o, graph 0.05-3.2 62m2 
o, 4.9 14.1 652c1 
pri 4l(n) coh 2.4 3kiC 
y bound 4.0 53k1C 
141 a at sci 
Pr’'*'(n,2n) o(3.6"pr) 2.1 14.5 63pi 
pr'Sliny) =o (19% Pr 1) som ~1 53hi1 
Nd 7.coh 6.5 Ski 
rbound  ~I6 53k1 
142 , : 
Nd y coh 7.5 53k10 
142 “ . 
Nd (n) oC, 18 th 52p1 
4 13 pile 53w4 
nd! 43 (n) T. 290 th S2pi 
; 334 pile S3w4 
nd! 44 (n) r.coh 1.0 3k10 
oc, 4.8 th 52pi 
y ) pile 53w4 
145 1 
Nd (n) y. 52 th 52p1 
, a 37 pile 53w4 
nd! 46 (,) r.coh 9.5 53k1( 
Oo, 9.8 th 52p1 
f “My pile 53w4 
nd! 46( ny) 1°Nd 4O mt ~1 Shi 
nd!48(n) o, ~3.3 th S2pi 
r. 44 pil 53w4 
wal 48(,,, ) .7"Nd 80 m 53hii 
nd !50(,) o, ~3 th  s2pi 
f 0 pile 53w4 
sm! 52(n) 7.coh 3 (- 53k1 
gm!52(n,a) o(1.7"Nd) 0.009 14.6  53p1 
sm! 54/7) r. coh ~ Bit 
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Neutron Cross Sections - continued 


React ion yr Type Value —s EMerrgy Ref. Reaction o Type Value Energy 
gm!54(n,2n) o(47"sm 0.22 14.5 53p1 Au(n) r 97.5 
$m,03(n) 7ST, graph 2025 - 0.16 304 Extrapolated value assuming 1/v. E_=0.0035 to 0. 
Single level indicated 
. au(n,<il.5n) oy, 2.51 4 
(n, <2.6n) 2.06 
(n, < 1.4) 1.47 
Eup03(n) graph 0.025-0.16ev 53b4 Au(n) graph “0.7 
graph 21-3 
7 5.1 4 
gd! 60/,, an) « . JU 1.5 + § p t 5.3 14 
Gd503(n) r,./O, graph 0.025-0.16 ev 53b4 au!97( 4, an) 7(5.6°Au x, 14,5 
Two levels indicate au!97(n,y) >(2.7% Au 120 
au!97(n,n") x (7.4°Au graph 042-5.! 
Dy203(n) J, graph 0.025-0.13ev 5304 
Er(n) con 7.8 53k1 Hg(n) graph Sev - 10kev 
y bound “6 53k1 graph 21-3 
138 206 3K graph -4- 3.5 
5.3 14 
5.4 14.1 





Hg2 04 (n, y r(5.5"Hg 102 mt 


TI (n) # 5.4 14.1 
0.003 14.5 


Hf(n,n) " 4.7 1.C 53w3 11295/,,, p) r(S.5"He 
do, ,/a graph le 53w3 
nf! 74 (n) , ~500 th 
nf! 76 (n) - ~15 th 52p1 Pb(n,n) lo, /as graph 
Eee y h 
uf!77 (n) r, 380 th = 82p1 ; — 
Hf! 78 (n) 7 70 th  S2pi el 4.6 “C 
a 7, / a graph - 
uf! 79 (n) o, ~50 th SS pb(n, <I1.5n) 2.56 14 
Hf! 80 (n) 7. ~ 13 th S2p1 (n, <2.6n) 2.29 
(n, <1.4n) 0.91 
Pb(n,n') 3.5 Mev y's) ~0.3 14 
Ta (n) y, graph 1-3.2 s2m 2.5 Mev y's) ~¥ 4 
5.2 14.1 52c1 l ' 4.2 4 
ta!8! (4, an) ol 0.9 4. 3D Pb(n) graph . 13-0.02 ev 
tTal!8!(y, ) 142 - 1 53hi1 8.63 th 
graph 1-3.2 
7.60 Se 
4 2.9 5 5 graph 3-15 
Ho) ‘ — 38 | ‘8 i, 
t 5. es —_— A 5.4 14.1 
w!86 (ny) 24"w) 0.42 ~ 0.025 5S3k4 4.22 55 
4"W 7\ mt 1 53n11 4.87 85 
table 37 = 153 
r 2.89 400 
re!85(n,y) o(93"Re 180 mt 1 53h11 pb (n) r, ~0.9 th 
re!87(n,y) o(19"Re 165 om 53h11 pp+% (n) 7, ~0.! th 
’, graph 1-3.2 
pb207 (n) ; 0.70 th 
Pt(n) 7. graph 0.1-3  S3w2 pp2%8 (,) 7, < 0.3 th 
5.4 14.1 §52c1 208 pags ee ‘ 
MN Pb ’ o(3.1 Tl) 0.001 14. 
pt!98(n,2n) o(1s"Pt 3 14.5 53p1 (n,p) ‘ 


64 mt 1 53n11 


r(3.3" Pt 


pb208( nv) 


0.002 “a 


52ns 


React 
pa 


Bi(n) 
pi(n,! 


pi(n, 
(n, 
(n, 
i (n) 


91209 
gi 209 


gn 222 


221 


Th(n) 


res 


p23 
p23! 
pa23i 


U(n) 


282, 
y232 
y23s 
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Reacti@m o Type Value Energy Ref. 

ME sd poem | a a 

Bi(n) o, 0.03) pile 5313 

gi(n,n) Tei 4.8 1.0 653w3 

do, , / a graph 1.0 53w3 

pi(n,<il.5n) oo, 2.56 14 S2p2 
(n, <2.6n) 2.28 
(n, <1.4n) 1.03 

Bi (n) o, graph 1-3.2 seme 

oe, graph 3-13 S3ni 

Co, 5.4 14 53al 

oO 5.5 14.1 52¢1i 

pi29%(n,a) (4.292) 0.00! 14.5  53pi 

209 (ed 
Bi9%(mvy) o(5*B1) 0.21 pile 5313 
(n,y8) o(138°Po) 

(n,y) o(5°B1) 0.0034 ~1 63hi1 
gn222(n) r(11.2°Ra??3) 0.7 pile 5309 
paz28(n,y) oo (42"Ra227) = -22 th? s2p4 
ne??? (n) r. 500 th  62p3 
Th(n) Co, graph 2ev- 2kev 52hn5 

f graph 0.1-3 S3w2 

Co, 6.11 13.9 6011 

CO, 3.23 400 §3n2 

th?90(n) o, 30 - 60 pile 49h1 

pa?30(n) r, ~ 1500 pile 471 

pat8l (n> y (707) 290 pile 53e3 

pat2(n, y) o(27.4°Pa ~4O pile 53e3 

U(n) 7, coh 9.0 th isi 

y. 9.0 th Sisi 

o, graph 3.7- 800ev 63n5 

y graph 3-13 63n1 

—- 5.9 14.1 52c1 

CO. 5.7 14,1 52c1 

y, 3.26 00 53n2 

y282(n) 7, < 500 pile . 63el 

y292(n, £) 7 ¢ ~80 t 53e1 

y254(n, f) I, graph 4-4.0 5314 
47gl AsGhiorso, MeN.Stugler, E-K.Hyde, priv. comm. Value 

assuming €/8 (Pa*-* 11.4. 
49h] E.KeMyde, AeHedaffey, prive comm. 

HOlKl AeteLasday, AECD-3018, NSA 5-869(1951). 


§lsl C.G.Shuil, £.0.Wollan, AECO= 3136; NSA § = 402 

52al MeAgenc, G.Cortelilessa, R. 
sanita 15, $98(1952); NSA 7, 317(1993). 

52bl M.E.Battat, F.eLeRide, Phys. Rev. 88, 156 and 
(1952). 

5202 R.Barloutaud, A.Leveque, Je phys. radium 13, 
Based ono,tU) = 3.92 


Querzoli, Rend. ist. super. 


15 9a 


412(1952). 
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5203 B8-N-Brockhouse, quoted by B.W.Sargent, Nature 170, 832 
(1992). 

52d4 JeP.Butler, veSeAdam, quoted by 8.W.Sargent, Nature 
170, 832(1952). 

52bd5 I.Bergstrom, arkiv Fysik §, 191(1992). Based on 
ao (Kr®4) = 0,096 

52cl JUet.Coon, E.R-Graves, H.H.Barschall, Phys. Rev. 88, 
562(1952). 

52fl1 $.GeForbes, Phys. Reve 86, 130911952). 

52gl1 LeS.Goodman, Phys. Rev. 88, 68611952). Most of the 
cross sections reported In this paper have already 
been reported In NSA of Nuclear Data and Its Supple- 
ments. Only those values not previously listed are 
given here. 

5292 W.Guber, 2. Naturforsch. Ta, 725(19492). 

52n2 G.E-Harrison, F.0.Seymour, Proc. Phys. Soc. 65A, %8 
(19452). Based on o, (Sr ») = 0.00480 

52n5 E.ReHodgson, UeF.Gallagher, E.M.Bowey, Proc. Phys. 
Soc. 69A, 992(1952). 

52j)2 CeteJonnson, H.B.Wlilard, UsK.Bair, Je0.Kington, 
ORWL=1365, 1(1992). 

52ml G.R.Mott, G.l.Guernsey, 8.K.Nelson, Phys. Rev. 88, 9 
(1952). 

52m2 0.W.Miller, ReK.Adair, C.K.Bockelman, S.E.Darden, 
Phys. Rev. 88, 83(1952). 

42m3 NeMOSS, LeYaffe, Nature 170, 832(1952). 

52m4 A.WeMerrison, E-ReWiblin, Proc. Roy. Soc. 215A, 278 
(1952). 

52pl WePomerance, Phys. Rev. 88, 412(1952). most of the 
absorption cross sections (by the plie oscillator 
method) in this paper have already been reported in 
NSA or Nuclear Data and its Supplements. Only those 
values not previously tisted are given here. Based on 
ao, (Au) = 95 

52p2 0.0-PHillips, R.W.eDavis, E«R-Graves, Phys. Rev. 88, 
600(1952). 

52p3  HePomerance, ORNL=-1415, 15(1942). 

5S2rl FelsRibe, Phys. Rev. 87, 205A11952).- 

52sl P.H-Stelson, W.M.Preston, Phys. Rev. 88, 135411952). 

S2wl T.Westmark, Phys. Rev, 88, $73(1952). 

53al M.Ageno, G.Cortellassa, ReQuerzoli, Nuovo Cim 10, 
281 (1953). 

H3a2 ReKeAdair, AsOkazaki, M.Walt, Phys. Rev. 89, 1164, 

1993). 

53a4 HeAdler, PeHuber, WeHalg, Helve Phys. Acta 26, 349, 
(19823). 

4302 ReM.Bartholomew, R.C.Hawkins, W.F.merritt, L.Yaffe, 
Can. Je Chem. 31, 20411953). Based on og, (au) = 93. 

53d4 B.N.Brockhouse, Cane de Phys. 31, 43211943). 


Rib} M.E.-Battat, R.W.Davis, A-H.eFrentrop, PhyS.e Rev. 91 


441A (1953); La-1§07(1953). 
53d6 UeE-Broiley, Ure, Phys. Rev. 89, 87711983); 88, 618 
(1992). 
5309 AeP.Baerg, Phys. Reve 90, 1121 (1953). 
K3b11 E.Broda, GeRohringer, Naturwiss, 40, 337 (1943). 
53b145 F.Brown,JeLl.-Wolfson, ..Yaffe, Can. Js Phys. 31,9 


1953). “3 
ePeConner, Phys. Reve 89, 71211953). 
L.G.Cook, K.0.Shafer, Phys. Rev. 90,1121(1953). 
Base not stated. 


H3clO R.S.Carter, H.Palevsky, Phys. Rev. 91,450A(1953). 


53d D-L.-Oouglas, A.C.Mewherter, R.P.Schuman, BAPS 28,5,03 
(1943). 

4304 HeReDvOrak, Rene Littie, Ure, PhySe Reve 90, 618 (1953)6 
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Reaction Standard Value 

H2(d,n)He® + 3.25 +0.06 ppl 
H?(p,y)He® L1” (psy) +19.7 4004 sein 
H3(d,n)He® +17.7 +0.3 ppl 
#3 (He?, p)He® +11.18 40.07 ppl 


He? (He?, p)Li> 
Heeo—> a +n 


+10.86 + 0.15 
+ 0.90 40.07 


ppl 
ppl 
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53a5 


SCIENCE ABSTRACTS 
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He mec ™m 


18(p,a)He® 
L1§(d,a)He® 
Li®(d,a)He® 
Li®(d, tp)He® 
Li8(d, t)Li> 
Li®(d,p)ui’ 
Li®(He?, p)pe8 
Li?(p,a)He® 
Li?(p,a)He® 
Li7(p,n)Be” 


on) 


Li’ (d,a)He? 


pe®_, 2a 
Be?(n, vy) Be!? 
Be9(p,a)Li® 
Be*(p,a)Lié 
pe?(p,d)Be® 
pe?(d,a)Li’ 
pe(d, t)Be® 


BIO mn a)Li? 
B!9( 5,2) Be” 
B!9(p, He?) Be® 
B!9( 4,2) pe8 
g!9 4,2) pe® 
B!!(p,a)be® 
B!' (4, p)pt2 


c!2(4, pyc!3 
c!3(4,a)g!! 


n!4n, pnt 
nd, p)n'5 
wi3ca,njo!S 
nw 4a, p)o!? 
nw! 5(p, acl? 


0! 6¢4,a)n'4 
0'8(p,a)n!5 


F!9( cx, »)ne*22 


ne?! (p,n)wa2! 


*Supersedes value of 2.123, R«M.Williamson, et al., 
84, 


Rev. 
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Standard Value 

+ 0.95 10.07 
absolute + 4.023 + 0.003 
absolute *22.396 + 0.012 

T 22.375+t0.014 

+ 2.51 +0.04 

+ 0.9 +t0.1 
absolute + 5.028+0.003 
H (He’,p) +16.60 + 0.25 
absolute +17.344 4 0.013 
absolute *17.352 t 0.009 
Na + 


an 


{ j 
' eV 


Moln.n 
L445 \ 9 


- 1.6464 


7] 


t14.2 +4001 


Li’ (pen) + 0.09454 
absolute ft 
o 
2.126 + 0.004 
2.126 + 0.003 
0.560 + 0.003 
7.153 + 0.004 


absolute +t 


i) 
o 
7) 
°o 
hal 
c 
ct 
® 
+ 


+ 4.60 +0.03 
Po? 1 + 2.781 +0.02E 
Li’ (p,n) + 1.147 +0.0025 
Li’ (pen) ~ 0.536+0.003 

+ 17.87 10.06 
Bla) «+ 17.91 £0.06 
ror" 


a 
absolute + 


8.589 + 0.005 
+ 1. 140t0.008 


absolute + 


2.722 t 0.004 
+ 5. 166t0.005 


absolute + 10.83210.008 


Po*2q = + 8.613 +0.011 
+ 5.15 +0.16 
- 1.16 

absolute + 4.962 + 0.004 


absolute + 3.1192 0.008 
L1(ppn) + 3.113 40.0035 
Be’(d,a) + 3.96 £0.04 

+ 1.57 
Fr? (p, n) 3.765 


731(1981). 


. 00 1 4 
6.816t0.006 pair 8 
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EA 
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— 
oO 


s 
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53f7 


53k7 
525 
53e2 
53n4 
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Ground State Q's = continued 


ction 
Rea 


yet!(d,a)F!9 
ye?! (d, p)ne2? 
ye22(p,n) Naz” 


ya29(p,a)Ne2? 
ya2?(d,p)Na* 
ya2?(d,p)Na2" 
na23(a, p)mg?® 


ug24(n,y)Mg?> 
ug?"(p,v)al2® 
ug?*(d,n)al2> 
ug2"(a, p)al2” 
ug2°(n,-y)Mg*? 
ug?(p,-y) al?? 


ai27(n, yal 28 
4127(p,a)Mg2* 
al27(p,a)mg?* 
al27(p,n)si2? 
al27(d,ap)wa2* 
al2?(a,p)si%° 


$i 28/ y,n)si2? 
si 28(n, y)$i29 
3i28(p,n)p28 

si29(n, vy) si 30 


392(4,n)c133 
$92(a,p)c135 


Standard 


Value 





Bi7)? a 


Po*?? a 


F29 (p,n) 


Li? (pn) 


Bi*22 q 


Po a 


absolute 
F (p,@) 


abds olute 


F(D,a 


absolute 
F- 7 (p,a) 
Li Den) 


ris (Dey) 


wass (S°*)/mass (s°") 


¢135(n, a) p32 
195(n, 1)p32 
c195(4,p)c136 


036 (n, a)$33 


139 ny) x40 


139(4, p) x0 
«39 I, p)ca%2 
X80 (nyt 


"eal UF y yx2 


Ka, p)cat# 


ca 0, y,n)ca®? 


cad, p)ca! 


[r29 cp, 
Cat8(p n)sct8 its 


+ 6.432+0.010 
+ 8.137 +0.011 


- 3.913 


+ 2.379 + 0.003 
+ 4.723 +0.008 
+ 4.731 0.007 
+ 1.55 


NEW NUCLEAR DATA 


Method 


8 


EA 
8 
ppl 
ppl 


+ 7,33440.007 pair s 


+ 2.1401 
+ 0.07 +0.06 


~ 1.613 0.010 


+ 


6.440t0.008 


+ 6.3 +0.4 


+ 


7.72420 .006 
+ 1.61 £0.02 
+ 1§.594+0.002 
- 5.61 +0.01 


-10.2 


+ 2.26 1t0.05 


“16.9 +t0.2 
+ 8.468t0.008 


-15.1 5 


TWed 


+10.60120.011 7 


-13.9 +0. 

+ 0.25 +0.07 

- 2.02 t0.11 
1.06242 


+ 1.07 +0.16 
+ 0.97 10.16 
+ 6.3 


+ 7.789 t 0.008 


+ 5.576 0.010 


-0.18 


[+ 9.39 +0.067 


| E. (max) 
Y 


+ 7.34 10.0% 


*1.20 
-15.8 710.1 
+ 6.14 +0.05 


2-0. 64 


scin 
ppl 


s 
pair s 


scin 


pair s 
s 

EA 
thresh 
thresh 
ppl 


thresh 


nn 
vr 


ppl 


Mir 
44a 


ic 


tn 
4 


pair s § 


range 


a? c 
pair s 53 


pair s 


range 


thres! 


rr 


threst 


53d1 


5282 
52né6 


53k8 
53c2 
53g2 
52k2 
53k8 


53c2 


53k7 
53r5 
53d1 
53k1 
53013 
Siri 


5386 
53K7 
53e2 


53k? 


A 
a 
o 
> 


Reaction 


sc*5(n,2n)set# 
sc¥5(n,-y)so¥6 


Ti88(4, p)ri¥? 
Ti47(n, Tis 
Ti*7(4,p)Ti 8 
Ti*8(n, yy ri*9 
ri*8(4,p)Ti49 
TI49( ny) 1 i? 
T1994, p)Ti5° 
Ti*9(p n)y't9 

T1594, p) TiS! 


v5! (ny) y52 
v9! (n, yy 52 


v5! (4, p) v2 


cr§2(4, p)cr®3 
cr°2(n,y)cr?3 
cr53(n,y)or54 


wn ®5(n,-y) mn 56 


un®5(p,n) Fed 


Fe°4(n,y)Fe®5 
Fe°5(n, y) Fe?” 


Fe’ (n,y)Fe>® 


¢0°9(n,-v)¢08 


wiP8(d, py i59 
wt 58(n, yyw 58 
4189 (ny) il 
cu83 (5, n)cu62 
cu®3(n,-y)cuS4 
cu®5(n, y)cu%6 


zn®4( 5, n)gaS4 
2n®5( ny) 2086 
zn®7(n,-y)zn 98 


zn®7( D, n)Ga°” 


2n?9(9,n)Ga7? 
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Standard Value 
“1.0 10.3 

absolute + 8.85 
oF (asp) + 6.85 +0.05 
absolute + 9.39 
0° (asp) + 8.04 
absolute + 6.76 
o%(4,p) + 5.81 +0.04 
absolute +* 9.19 +1.58? 
of (4,p) + 8.62 +0.05 
F*9tp ay) 

de = 1.391+0.005 
o'4(4,p) + &.I1 +0.07 
absolute + 7.305 + 0.007 


Au,Cs 
Na Y's 


absolute 


absolute 


absolute 


19 
F* *(p,ay 


LI’ (p,n) 


absolute 


absolute 


+ 7.4 
+ 6.25 
5.0 


+ 5.70 
* 7.929 t 0.008 
+ 9.716 + 0.008 


+ 7.261 + 0.006 


1.020+0.005 


+ 9.298 t 0.007 
+ 7.639 t 0.004 


Me thod 


thresh 
+0.08 pairs 


range 


+2.317 pair s 


+0.05? range 
1.357 pair s 


range 
pair s 
range 


thresh 


range 


pairs 


scin 


&, pe 


pair s 


thresh 


pair s 


pair s 


(+0, 0.014, or 0.13) 


absolute 


absolute 


absolute 
absolute 
> value 


masses 


absolute 


absolute 


63. 
Cu p,n 
66, : 
bb in 
absolute 


absolute 


Luttp,n) 


+10.16 +0.04 


* 7.486 + 0.006 


+ 6.77 
* 8.997 t 0.005 
+ 8.532 +0.008 


-10.61 10.08 
+ 7.91% + 0.004 


+ 7.634% + 0,006? 


See cu°® 


+ 8.0 tO0ef 


+ 7.876 + 0.007 


+ 9.51 +0.037 
- |.785+0.005 
- 1.45 +0.03 


pair s 


pair s 


ppl 
pair s 


pairs 


thresh 
pairs 


pair s 


thresh 


pairs 


pair s 


thresh 


thresr 


7 


Ref. 





53b14 
53b1 


52p4 
53k2 


52p4 
53K2 
52p4 
53k2 
52p4 
53t6 


52p4 


53d 1 
53n8 


Sihi 
53K1i1 


53m1 
53k2 
53k2 


53k2 
53k2 


53k2 


5301 


53mi 


53k2 
53k2 


53k2 
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Reaction Standard Value 
19 

ga?"(p,n)ce?! JF ''Pray? 4.93 40.03 
Litp,n) 


“11.6 


“1.15 +0.03 


t0.3 


Ge79(n,2n)Ge®9 
ce?3(p,n)as?3 ” 


as’°(p,n)se”® , -1.652+0.005 


sr98(4,p)sr89 = ot (ay) «= + YL 18 ~+0.08 


sr98(4,p)sr89 + 4.33 +0.10 


Mo22(-, n) Mo?! “13.1 +0.1 
Mo? 2(n, 2n) Mo?! —12.34 
Mo !90(-y, no - 8.1 
9 valu 
ng!09(y,n)agi0S ° “8 8° == = 9,07 +0407 
masses 
ag!99(a,an)in!!! -14.3 +0.2 
pb296(4,t)pb205 4127 (ap) - 1.8 +01 


pb206 (4, »)pp207 Al‘ 
pb297 (4, t) pp206 Al‘* 
pb297(d, p)pb298 127 ( 


a 
s 

©, 
+ 
y= 
d 

+ 
is <] 
rt 
Cc 
ra 


Qa a a. 
° ° 
o © 

' 
Oo 
° 
+ 
~ 
rt 
© 
C 
n 


- 
x 
| 
. 
°o 
+ 
¢ 
. 
© 
on 


pb208( 4, t)pp207 al?? 
pb208( 4, p)pp209 Al?7( 


a. 


|* 1.17 t 0.08 


pi299( 4, t)Bi208 ar 27(d,p) 


geS.value? 
+1.94% t 0.0€ 


ge-S.evalue? 


pi299(4,p)Bi2!0 i274, p) | 


+ 0.05 
31209 g, pai 210 |+1.94 t 0.05 
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PACKING FRACTION DIFFERENCES 


Packing Fraction Differences, \f, In Units 107" amu 


(continued) 
where no superscripts have been used with H, C, and 


| 0, the weights of the most abundant isotopes, namely 
| 





1, 12, and 16,respectively, are to be understood, Doublet At Ref. 
\f, in Units 107% amu i279 . ¢!39!6 - 7.517 +0.006 5301 
gi 30. glipt9 -11.316 0.007 5301 
Doublet \f Ref. 
; , Sin. 082 a 7 _ 
Hy = 0 + 7.746 + 0.004 5301 pe'h-s 2.969 + 0.003 530 
pl, ~ 3324 + 2.876 +0.004 5302 
He’ = Dy 64.01 +0.02 5301 p3'y ~ of 8 ~ 2.577 +0.004 6302 
g!O - ne20 +16.722 + 0.008 5301 332. p3ly ~ 2.969 +0.003 5302 
ply g!! +10.41 +0.03 6301 9324 ~ pS! ~ 2.876 +0.004 5302 
| p!0>~¢!2 +22.51 + 0.02 6301 382 . oS ~ 5.539 +0.002 5301 
glOpl9_ pl3pl6 + 4.600 + 0.005 5301 $324, - 3% + 5.837 +0.006 S301 
plOyp lO. gllp ls + 3.817 + 0.008 5301 332'6 cl? - 6.900 + 0.005 6301 
| p!! - We? +12.382 +0.007 5301 3334, - 5344 + 3.250 + 0.009 6301 
| pilin -cl2 +14. 262 + 0.008 5301 3344, - cl? — 4,596 + 0.006 6301 
gi! !9_ 530 +11.316 0.007 5301 
wei 35 - cl? — 6.479 + 0.003 6301 
Ai noe haat 37 _ ol2 
12 137 - cl fy —11.352 +0.004 5301 
| Co“Hy - C 2916 +12.996 + 0. 3S 3 
c!2y. - c!2916 ‘ a 
_* 13.008 + 0.00; ncis? ~c!2u, “11.053 + 0.004 5301 
cl?H, - off +22.759 t 0. 3 
cl2c!3y - ch2y + 0.004 40 _p, glé 0.007 
2 4, - 1.661 + 0.004 a” ~ 0,0 “20.959 + 0.00 6301 
| cl3 ~ cl2y - 3.458+0. ae aWO.cl2y —17.234 + 0.007 6301 
cl8ol6 . ${29 * 7.51740. #0 - 0,0 ~ 8.186 + 0.005 52)1 
cl3ol6 — glia ~ 4.500 + 0. a 
x40 - C40 -7.78 t~0.02 5231 
wit c!2y, - 8.989 + 0.004 z 
14 _ pl2 . ; 2 40. - 8.139 + 0.002 52)1 
nh - clu, 8.986 + 0.004 ca"? . c,0 0.00 j 
1% _ wl2 a 4 cece 
No Cy Hy 8.98210. as 7 ” 
nid » cl2ol6 + ¥.019+ . yz 5: Ni -Te -3.43 + 0.05 52hn4 
: ni®2 ~ Te! 24 -~3.71 +0.03 52n4 
uy’ - cl2olé + 4.01320. 5382 . 
14 wiod . Te! 28 -3.81 +0.05 S52h4 
witolé . ch7H, -16.321 + a 
wid . cl2y “15.585 t 0.004 5301 65 - 7,130 
3 Cu®5 ~ Te —3.95 +0.03 S52h4 
18. 16 -—§.15 t0.01 5301 
ial — 7r92 . y! 84 ~7.59 +0.02 53¢1 
or zr94 ~ 95! 88 -7.59 +0.01 53¢1 
plOe'9 _ (139 + 4.500 + 0,008 5301 7796 . 93!92 7.48 + pees 
pl ig ld _ 5; 30 +11.316 +0.007 5301 
92 _ 184 
Mo’* -W ~7.448 + 53 
ne20 . ,!0 16.722 + 0.008 5301 94 198 a 
20 16 Mo - 0s ~7.7a +¢ 531 
Ne - 0,0 15.355 t 0.006 5301 96 192 
Mo - -7. t+0.01 53g 
ne22 . gl! -12.382 t0.007 5301 ™ ” o 
al?7.cl2y, ~15.561 +0.007 5301 nu ~ 95!92 ~7.55 +£0.02 53¢1 
nu !02 ~ pp204 -8.02 +0,03 52h? 
$i28 . cl2ol6 — 6.435 + 0.008 5301 gulO% . pp208 -7.96 +0.01 52h7 
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Packing Fraction Differences, Af, in Units 1074 amu Packing Fraction Differences, Af, in Units 1074 amu 
(continued) (continued) 
Doublet \f Doublet Af Ref, 
103 206 ) ' 124 
ah !03 - pp £040 62h Te!24 cH, 52h3 


te!24 _ 4 {62 


pq! 02 ns pb204 Seh4 


102 
Pde” = Cylig 
pglO4 _ p,208 


125 
Te = CoH, 
104 


pg !05 


128 
Ter = Cit 


= Cally - Ve te !28 . yj 64 
106 ; 
q'06 . 52! 
P Cys Te !30 _ ¢y65 


106 ‘ : 
Pd ~CoHig ° ae te !30 ¢ 


108 
Pd = Cults 


545 
l27 6 


110 Hy 


124 
106 xe ~ CcH 
Cd'*? = Cults 562 


126 
108 on xe = CoH 
Cd Cyltg 


128 
Xe - Ciglts 


110 
calllig 4 Xe - Catt, 
hl Bo) 130 

xX - 
ca! !2~ oun, ° Colts 
131 
ca! !2 2604 Xe - C0, 
oe 132 
113 Xe ~ C.H 
Cd! =Cotty7 5°6 
ytg 


14 


132 
ca! 4. ¢ “ - C0, 
134 
Xe = Coy 
136 _ 
116 xe Con, 
wit _ 7,92 


intl na 


= Cglty7 t 0.009 52h: W!84 
in! 5. con, 

os!88 _ 7-94 
sn!!5 Cohn 00 nee 9s !88 - yo94 
9s !92 ~ 7796 
gs! 92 ~ 40% 


os!92- gy96 


116 

Sn ~ CH,0 
116 

Sn - Colts 


117 
Sn = Coty 
pb204 _ p 102 
pb204 _ pyl02 


118 acti 


118 
Sn ~ CgHz0 


! oe ~~ 
sn! !9 con, ). 006 g pb208 _ p, 104 
gn! 20 . C. pb208 - pg!04 

122 
Sn - CcH 

5 

124 ReE-Malsted, Phys. Rev. 
Sn ~ CoH, 99, H.E.Duckworth, 
B-GeHogg, # » C 

120 . 2j1 WeHeJonnson Jfe,y Phys. Rev. 
Te = Colt) 9 . ‘ 


turf. Ba, 


Te!22- c.4 oe j1 «SeGeiger, 8GeHogg, H.E.Duckworth ~W.Dewdney, 


Phys. Reve. 89, 62111953) 


, 
Te !22 . yj 6! §301 KeOgata, M.Matsuda, Phys. " >, 2711943). 
KeOgata, MeMatsuda, Phys. Rev. 8 333(1952). 


Te!23. 4 + 0.03 3s L.GeSmith, C.C.Damm, Phys. Rev. 90, 324 (195}3).- 








